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1 IIpenesibHBIE TEOpPEMBI

Teopema 1 (HepasencrBo YebGniména). [Tycmo X — cayuwatinas eeau-
YUNG € MAMEMATMUNECKUM 0dicudanuem (1 U ducnepcuet o2. Tozda das npo-
U360AbH020 T > 0 8BINOAHEHO HEPAGEHCTNEO

2
P{|X—u\2t}§j—2.

Jloxazamenvcmeo. TIpeIionoKuM, 9TO pacipe/ieseHne CIydaiiHoil BeTmdn-
bl X 3ajgano dopmyioit: P{X = z;} = f(z;). Torma mo onpeaenenuto uc-
nepcun
o = MIX — ) = 3 () ().
(]
Bcee caaraeMble 1mosy4eHHON CyMMBI MOJIOZKUTENbLHBL. 1103TOMY HCKJIIOYeHue
ciaraembix ¢ (z; — p)? < % MOXKeT TOJBKO yMEHBIIUTh MPABYI0 YaCTh PABEH-

o’ > Z(% — )2 f (i),

CTBa:

rJle CyMMHPOBaHUE NPOU3BOJIUTCS TOIBKO 10 TeM ', Jijist KOTophiX (T — )% >
t2. Toraa, oueBUIHO,

0> > P f(xy) =t P{X — p| > t}.

[TonydenHOE HEPABEHCTBO JIOKA3BIBAET TEOPEMY. U

IIpumep. [lycte X — umciao BbimajeHnii repba mMpu JIeCITH HE3ABUCHMBIX
opocanngax monersl. Omennm P{|X —4| > 5}. Cayuaiinasa Besmanna X nveer
ounomuanbHoe pacnpenesnenne ¢ n = 10 u p = 1/2. CienoBaresibho, 1 =
MX =5, 02 = np(1 — p) = 5/2. Tlo nepasencrsy eGbiena

5
P{|X —5] >4} < —.
(X -5/24}< o

BaMeTI/IM, YTO TOYHO 3HAaYeHUue

1 10 11

ITO MHOTO MeHbINe, deM 5/32.

[Ipumep HamoMuHAET, YTO OT HepaBHecTBa eObIleBa, KaK M OT JAPYTHUX
Pe3y/IbTaTOB, UMEIONTUX OOJIBIIYIO OOIIHOCTh, HEJIb35 02KUJIATh TOYHBIX HEepa-
BEHCTB B YaCTHBIX CJIyvasX.
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Teopema 2 (3akon Goapiux umces). [lycmo X — nocaedosamens-
HOCND B3GUMHO HE3ABUCUMDBLL CAYUAGTHDLL BEAUYUH, UMEUUL 00UHAKOBO0E
pacnpedeaenue. IIpednososcum, wmo cyuLecmeyiom KoHeuwHe MAMEMaAMU-
weckue ootcudanus = MXy cayuatinor seauvun Xyi. Tozda das mobozo
e>0

Xi+...+X,
P{ e —u28}—>0
n

npu n — oo.

Jloxazameavcmeo. JlokazaTebCcTBO T€OPEMbI TTPOBEJAEM TIPU JOTIOTHUTE b=
HOM TIPEJIIOJNOKEHNN O CYNIeCTBOBAHMH KOHEYHOH mucrepcnn o2 = DX,
cydaiiHBIX BeqmdnH X, DTO OrpaHWYeHHe MOXKHO CHATH (CM., HampuMmep,
B. ®ennep Beenenune B TeopHio BepoATHOCTE u ee mpuiaoxkenus, M., Mup,
T. 1, ctp. 252 (1967)). [Tonoxkum S, = X1+ ...+ X,, u IpUMEHNM K CJIyIaii-
HOI Besimanne S, HEpaBeHCTBO UeObimiena:

2
no

[TosioxkuB t = en, noJayYUM, 9TO
2

o
P{|S, —nu| >en} < —.
{80~ npl > en} < 5
[IpaBag wacTb mocaeIHETO HEPABEHCTBA CTPEMUTCS K HYJII0 TPU (DUKCHPO-
BaHHBIX £ U 0 U TIPU N — OQ. U
IIpumep. Ilycts Xy, ..., X, — mnocjiesoBaTeilbHOCTh HE3ABUCUMbBIX CJIy-

YaifHBIX BEJWYWH, MPUHUMAIOMNX 3HadeHus 1 m 0 ¢ BEpPOATHOCTAMH P H
1 — p coorBercTBenno. Ilonoxxum S, = X; + ... + X,,. Torma MS,, = np
u DS, = np(l — p). Cayuaiinyto Besumuuny S, MOKHO HHTENPETHPOBATDH
KAaK YUCJI0 YCIEeX0B B cxeMe Bepuysin. 3aKoH OOJIBININX HCET YTBEPKIALT :
BeChbMa TPABJONOI00HO, 9TO NpU GOJIBIMUX N CPEIHee YUCJIO0 YCIEeXOB S, /n
oyaer Osm3kuM K p. Jlis unciia ycrnexos B cxeme bepuysin Mbl 3HaeM OoJiee
obmuit pesysbrar — Teopemy Myappa-Jlamiaca — mo3BossfoIMit ONEHUTH
OTKJIOHeHHe OT cpeanero 3uadenus: P{a < (S, —np)/y/np(l —p) < G} =
O(B) — &), tme ®(F) — dbyuknua Jlamraca. Vimeer mecTo aHagIormaHbIil
pe3yJIbTaT Jiis MPOU3BOILHON MOC/IEI0BATEIbHOCTH CIyYaiiHbIX BEJIMYNH.

Teopema 3 (LlenTpanbHas npenesbHasi Teopema). [lTycmo Xy, ...,
X, — nocaedosamensvHocms 83GUMHO HE3GEUCUMDBLY CAYUATHDIL BEAUNUN C
0dunakrosv.Mu pacnpedeseruimu. IIpednonostcum, wmo cyuecmasyrom mame-
mamuneckue oscudarnua u ducnepcuu i = MXy, 0? = DX}. IIyems S, =
X1+ ...+ X,. Toeda drsa mobvx pukrcuposannor o u 3, a < 3

P{a< S’;;# <ﬁ} — 0(3) — O(a).
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IIpumep. IIpeanonokum, 9T0 B reHepaaIbHOW COBOKYIHOCTH, COCTOSIIEH 13
N cemeit, uncio cemeit, nmeromux k nereii, papao Ny (Ng+ Ny + ...+ Ny, =
N). [J7st conuoIornIecKux uccaeJoBaHnii Hayra/| BeiOupaercs n cemeit. Ecn
IPOBOJMTCsT BHIOOD ¢ BO3paleHneM (TO eCTh ceMbsi, BRIOpaHHAsI OJMH Pa3,
MMeeT TaKue JKe MIaHChl ObITh BRIOpaHa B JajbHeilleM Kak u Jiobast apyrasi),
TO BEPOSITHOCTb BBIOOpA Ha KaxKJOM Illare ceMbHd, B KOTOPOil k jeTeil, paBHA
Ni/N. Torma BBIOOPKY ¢ BO3paleHHeM 00bEMA 1 MOYKHO PACCMATPUBATD
KaK T0C/Ie/I0BATE/IbHOCTh HE3aBUCUMBIX CAy4YaiiHbIX BesmduH Xq, ..., X,
UMeEIoIX pacupegeaenue P {Xj = k} = Ni/N. Ilycrs S, = X1+ ...+ X,,.
Torpa S, /n — cpeanee 3Hauenne BoIGOPKU. OUEBUIHO, YTO

N
MS,, = nMX, = nZka

TO €CTh MaTeMaTH4IecKoe OKuIaHue S, paBHO CpeIHEMY 3HAUYEHHUIO TeHepa b
HOIl COBOKYIHOCTH.

3akoH OOJIBIIUX YHCEJI YTBEPKIAET, YTO TPHU OOJBIINX N CpeaHee 3HaUe-
HUe BBIOOPKH BEPOSITHO OKAYKETCs OJIM3KUM K CpeJiHeMY 3HAYeHUI0 TeHepa/ib-
HOIl COBOKyMHOCTHU. [leHTpanbHasa mpeaeabHas TeopeMa MO3BOJgeT OTEHUTD
PA3HUILY MEXKJIY ABYMS CPETHUMH U OIPEJIeTUTh 00bEM BHIOOPKH, HEOOXOTH-
MBIl 1711 HAJEKHOU OIEHKH.

[TpeamomoKnum, 9TO CTABATCS 3a/1a49a O HAXOXK/IEHUU TaKOro 00bhEéMa BhI-
O0opku, 9TOOBI ¢ BeposiTHOCTHIO (.99 cpeanee 3HaYeHNE BHIOOPKU OTINYAJIOCH
OT HEU36ECMH020 CPEJIHETO 3HAYEHUS NeHEePAJbHON COBOKYIHOCTU HE 0O0JIb-
mre, yeMm Ha 0.05:

p{ % —ul < 0.05} > 0.99. (1)

DJieMeHTapHBIE TPe0OPA30BAHNS JIEBOI YaCTH HEPABEHCTBA U TOCJIEIYT0-
mmee MpUMeHeHne TeHTPAJBHOMN TIPe/IeIbHON TeOpeMbl TTOKA3bIBAIOT, ITO

P{ S, — np §0.05} _ P{ S — | _ 0.05\/6} s (0.05\/5).
n o\/n o o

Ecau apryment x dynkinun ¢ (x) pasen 2.57, To 20 (z) ~ 0.99 (cm. Tabin-
1y 3uadennii yuxiuu O(x)), u ¢ ypemudennem  Gyukius P () BozpacTaer.
CrenoBaTenbHO, HEPaBeHCTBO (1) BBIMOJIHEHO TPH

0.05v/n/o > 2.57

umn n > 51.402%. Jlucnepcus o2 renepaibHONH COBOKYIHOCTH OOBIYHO HEH3-

BeCTHA, OJTHAKO YaCTO MOZKHO MOJYIUTh €€ TTPeIBaPUTEIbHYI0 OlleHKY. VMmen-
HO OIEHKA JIUCIEPCUU OOBITHO BHOCHT HAMOOJIBINHMI BKJIAJ[ B OMMUOKY HpH
HCIOJb30BAHAN [IEHTPAJIbHON IpeebHON TeopeMbl.
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ITpumep (MHTepBa/ibHAsi OLEHKA CPEJHEr0 HOPMAJILHO pacIpe/ie-
JIEHHOI cJrydaifHOil BeIu4nHbI).

Onpenenenne 1. Ilycts 6 — HekoTOpHIl mapameTp pacipeaenennd. Un-
mpesasvrotl ouerkol napameTpa  Ha3bIBaeTCd MPOU3BOJIbHOE HEPABEHCTBO

0 <0<8.

Bepositrocts 7 = P{#' < 0 < 0"} naswiBaercst 1adéorcrocmupio ONEHKH.

3ajaua 3aKII09YaeTCs B TOJYYEHUU OIEHKU HEU3BECTHOTO MaTeMaThde-
CKOT'O OXKH/IAHWSI HOPMAJIbHO PACIPe/Ie/IEHHON Cy4daitHOW BeJIMYUHBI 110 BbI-
Oopke 3HaveHuit 00bEMa N ¢ HAAEKHOCTHIO v. Kak u B mpejibiyemM mpume-
pe BBIOOPKY MOXKHO PacCMATPUBATH KaK MOCIEI0BATEIHHOCTh HE3ABUCUMBIX
CAYYalHBIX BeJMIUH X1, ..., X,. B JaHHOM c1ydae Bce OHU UMEIOT HOPMAaJTb-
HOe pacmpejenenne. VlTak, n3BeCTHO, UTO

A

[HenTpanbuast npejie/ibHasi TeopeMa yTBEPK/IAeT, 9TO

AP = - ()

O6Gozna1aum wepes t., takoe qucio, uro 2®(t,) = . Torma 6 = to/\/n u

T H
n

S '35}27-

t,o o< n tyo
- T = mn —7
1% \/ﬁ

NG

rae m, = S, /n — cpeaHee BHIOOPKH.

my

CiyuaiiHble BeJMYUHBI C PA3JIUIHBIMU
pacIipee/ieHusIMu

[Tycts X4, ..., X,, — 1oc/1e/10BaTeIbHOCTD CJIYYaWHBIX BEJIUYWH C PA3INIHBI-
MU paclipejieIeHusIMU, Y KOTOPBIX CYIIECTBYIOT KOHEUYHbIE MaTeMaTHIecKue
oxugannsg MXy = uy u nucnepcuun DXy, = az. [Tonoxum S, = X1+...+X,,.
Torma MaTemMaTudeckoe oxkmuanue m, = MS, u mucnepcus s2 = DS, cy-
MIECTBYIOT U

My, = U1+ ...+ Un, sn:af+...—|—an.
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Onpenenenune 2. /Inga nociaepoBareabHocT X, ..., X, BBIIOJHIETCS 3a-
KOH OOJIBIIIUX YHCeJI, €CJIU IPH N — 00

pdlSn—mal 1 _
n

st mocaemoBaTesbHOCTH X1, . .., X, BBITIOJHEHA [IEHTPAJIbHAS TTPeIe/IbHast
TeopeMa, ecJiu IpHu J0BIX (PUKCHPOBAHHBIX o U 3, a < [3

P{a < Sn <5} . ®(B) — d(a).

Sn

OKaSbIBaeTCSI, 97O 3aKOH OOJIBIITUX YHCE U OEeHTPpaJIbHad Ipeae/ibHad Te-
Op€Ma BBITTOJIHEHBI IPpU JOBOJIBHO O6H_[I/IX YCJI0BUAgX. PaCCMOTpI/IM HEKOTOPbIE
n3 HUX.

Teopema 4. Ecau
a0
n

mo 0AA NOCACIOBATMENDHOCTNU cny%aﬁm;m: BCAUMUH GVNOAHEH 3AKOH DOAL-
wuUxr YuUcen.

Zloxazameavcmeo. J1ocTaTOYHO MOBTOPUTH AOKA3aTEIHCTBO TEOPEMBI 2 TIpH
VCJIOBUH CYIIECTBOBAHUS JIUCTIEPCUM. ]

Caenctue. [lycmb nocaedosamervrocmsv Xy, ..., X, pasHoMepHo o2pariu-
wena, mo ecmu cyulecmeyem maxoe wucao A, wmo daa aobozo k < n

Tozda 0asa 3moti NocaedosamenbHOCINU 6BNOAHEH 3GKOH DOALULUL YUCEN.
Teopema 5. Cozpanss 0bosnauenus smoti ACKUUU, NOAOIHCUM

Uk = Xk — b, ecau | Xy — pig| < e8n,
U, =0, ecau | Xy — pg| > esp.

Ecau 6vinoanenvt ycaosus: s, — 00 u 0as a0bozo € > 0
1 n
Z 2
Sn
k=1
Mo CNPaBedAUsa UEHMPAAOLHAL NPEICALHAA MEOPEMA.
Teopema 6. Ecau nociedosamensvhocmsd cayualinmr seauvun Xq, ..., X,

PABHOMEPHO 02PAHUMEHA U S, — OO0, MO OAL HEE BLINOAHEHA UEHMPANOHAA
npedesvHas meopema.
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Jloxazameavemeo. HyzKHO BOCIIOB30BATHCS MPeIbIyIIeil Teopemoii. Ecn | Xy | <
A, ro | X — p| < 2A. Tak xak s, — 00, TO HANAETCs Takoe GOJILIIOE YUCIO N,
qTo S, > 24! mpu Beex n > ng. Torna |Xg — ux| < es, 1 gy MUR) = 2.

CanenoBarenbro, neBas gacth (popMy.bl (2) pasna 1, u yciaosue (2) emmosmeno. [

Ilpumep. Boisgcuum, BBITTOJHEHBI Jin 3aKOH DOJIBINUX YUCEJ U TIeHTpaJibHasl Mpe-
JleTbHas TeopeMa Jjisd MOCJIeJ0BATETFHOCTH B3aUMHO HE3ABUCUMBIX CIyYaifHbIX Be-
JINYWH, PACIpe/Ie/ieHne KOTOPhIX 3aaH0 Tab uieit

X | —k 0

1
P L [1-

il
Sk

B jannom ciyuae i = 0, 0 = 2k, s2 =n(n+1)/2. Ecmn > e !, 10 | Xi| < €5y,
Torma Xy, = Up u > M(U, ,3) = s2. Orcioza cie/yer, 9To TeHTpaIbHAd TIpe/IeTbHasT
TeopeMa BbIIIOJIHEHA, TO €CTh

V25,

P a<—ag:5<ﬁ = ®(3) — B(a).

CnenoBaTeibHO, BEPOATHO, UTO S), MMeEET MOPSIOK HE MEHbINW, 4eM 1. SHAUWT,
Sp /M HE CTPEMUTCS K HYJIIO, U 3aKOH GOJIBINX YHUCEsT HE BbITIOJIHSIETCS.

KonTpoasabIE BONPOCHI

1. ChopmynmupyiiTe U JOKaKUTe HepaBeHCTBO eObimeBa.

2. Ilyctb & — umcno BbIIAJeHUt repOOB IPU BOCBMU OPOCAHUSIX MOHETHI.
Omnennte BepoaTHOCTE P {|§ —4] > 2} ¢ TIOMOTIBIO HepaBeHCTBa leObImena.
BorancianTre 3Ty BepOSITHOCTH HEIIOCPEICTBEHHO.

3. Crnenyer Jin U3 MEHTPATBHON MPeaeTbHON TeopeMbl /sl MOCIeI0BATETb-
HOCTHU B3aMMHO HE3aBHCHMBIX CJIyYalHBIX BEJTUYNH C OJUHAKOBBIM pacipee-
JIEHHEeM 3aKOH OOJIBIINX YHCes /I 9TOH mociaeaoBaTeabHocT ! OTBeT 06oc-
HyHTe.

4. Cnemyer u U3 MEHTPAIbHONU TpeJIeTbHON TeOpeMbl I/ TOCIeI0BATE /b=
HOCTH B3aMMHO HE3aBHCHUMBIX CAYYAiHBIX BEJTUYUH C PA3JIUIHBIMEH pacipe-
JeJICHUAMHI 3aKOH OOJIBINNX 4YnCesa Jjid 3TOH mocsemosareabnoctu! Orser
obocHyiire.

5. Ncxonsa u3 neHTpaibHOil TpeaebHOil TeopeMbl, JoKaxkute dhopmyay My-
aBpa-Jlamiaca g5 ducia ycrnexoB B cxeme bBepryin.

6. PaccMoTpuM mocsie10BaTeIbHOCTh HE3aBUCUMBIX OpOCaHUil cCUMMeTpHU-
Hoit Koctu. IlycTth X} — 4Umciao o4YKoOB, BBIMABIMHX NpHU k-oMm Opocanuu. C
MOMOIIBIO NEHTPAJBHON MPeJIe/IbHON TeOPEeMbl OIEHUTE

X4+ X, 35
Pl T g5l < 0.6744¢ /220
n 12
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7. BoimoJtHeH Jin 3aK0H OOJIBIIAX YHUCET U IIeHTpaIbHas IpeeabHasd TeopeMa
JI7IS TIOCTIEIOBATETHbHOCTH B3aMMHO HE3aBUCUMBIX CJOYYAMHBIX BeIudmH X,
pacrpejiesieHe KOTOPbIX 3a/IaHo TabJiniei

X | —1 0

1 1

1
L
2k

8. Bromoanen ju 3aKOH OOJBIMUX YHCEJ JIJIs HOCJIEI0BATEILHOCTH B3aUM-
HO HE3aBHCHMBIX CJIYYaWHBIX BEJIUUUH X, paclpe/e/ieHne KOTOPBIX 3a/1aH0

TabJIHIeH
X | —Vk 0 Vk
T

T T
P l =5 | 5

2F

9. BrimosiHeH Jin 3aKOH OOJIBINMAX YUCET W IeHTPaJIbHas Tpejie/ibHasi Teope-
Ma JIJIsl TIOCJIeI0BAaTeTbHOCTH B3aMMHO HE3aBUCHMBIX CJIYYaWHBIX BEJIUYUNH,
pacipejesieHrne KOTOPBIX 3a/1aH0 Tab inIeit

Xe[—k| 0
P 1—

ol =

P
P




